Converting M49 General Aviator
Protective Masks 1o
M48 Apache Aviator Masks

By Mr. Lowry J. Brooks Jr. and Lieutenant Colonel Robert Walk

Thedesign engineers said that it would beimpossible
to convert an M 49 facepiece to an M 48 facepiece without
destroying the mask. But they were wrong. Today, Pine
Bluff Arsenal (PBA) employeesare converting facepieces
and saving money for the American taxpayer.

The M48 Apache aviator mask program was
implemented at PBA to convert stored M43A1 Type |
Apache aviator masks into M48 Apache aviator masks.
At the sametime, aprogram wasimplemented to convert
stored M43A1 Type Il genera aviator masks to M49s.
The major difference between the two masks was the
right eyelens. The M43A1 Type | and M48 masks had a
notched right eye lens for use with the AH-64 Apache
signature Integrated Helmet and Display Sighting Sys-
tem (IHADSS). Non-Apache aviators don’'t need this
feature, so the lens was rounded in the M43A1 Type Il
and M49. Both masks were adopted as standard in 1996.
TheM45 general aviator mask, whichwould | ater replace
the M49 due to the significant cost savings, was also
adopted at about the same time. But the elimination of
the M49 mask program left a large quantity of M43A1
Type Il masks with no foreseeable use by the Army. In
2001, the production of M48 masks was ready to begin.
Unfortunately, the requirement exceeded the number of
available M43A1
Type | and M48
masks. The original
production linefor the
M48 had closed in
1994, sorestarting the
line to make a few
masks was cost-
prohibitive. Apache
aviator masks are
more expensive and
more |abor-intensive
to manufacture than
other Army pro-
tective masks. The
only available answer
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wasto convert M43A1
Type Il masks to Type
I masks.

Converting the
M43A1 Type Il masks
was the solution, but
there were techno-
logical hurdles to
overcome. First, the
masks were assembled
with the eye lenses
permanently installed
and the lenses could not
be removed without

Mask interface with AH-64
Apache IHADSS

destroying the mask. Second, there were no replacement
notched eyelensesavailablefor installation. Third, there
was no approved procedure to perform this alteration.
Andlastly, therewaslittlefunding availablefor the project.

So work began to find a method of converting Type
Il masks to Type | masks. The M48 team recognized a
possi ble avenue for funding through the Army Operation
and Support Cost Reduction Program, but thefirst proposal
was rejected as technologically infeasible. However,
through persistence, the M 48 team succeeded in obtaining
a small grant to conduct engineering research on the
removal of the eye lenses.

But the conversion method was meti cul ous and time-
consuming, requiring that the cross-linked polyurethane
adhesive holding the lens in place be removed without
damaging the rubber facepiece. The remaining adhesive
in the eye lens socket was then carefully cleaned out, the
eye lens socket was lightly abraded, and an adhesion
promoter was applied. The new notched eye lens was
then bonded in placeinside and outside the mask, and the
modified mask was cured and checked for leakage. An
additional advantageto thisprocesswastherepair of M48
facepieces with scratched eyelenses, a defect that would
normally classify the mask as unserviceable.

The M48 team conducted trials to determine the
procedure to obtain optimal bonding of the new eyelens
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A PBA worker uses a pneumatic adhesive dispenser
to bond the new eye lens.

to the facepiece and the necessary testing required to
prove that the eye lensremoval and replacement process
worked. PBA sent several unserviceable masks with
scratched eyelensesto the USArmy Edgewood Chemical
Biological Center, and the team replaced the eye lenses
inthelaboratory. A battery of testing followed, including
accelerated storage, rough handling, and leakage. The
mask conversion process passed all validation tests and
was approved for production in 2002.

Though the notched right eye lens for the M48 mask
had not been in production for a decade, a producer was
found to supply the necessary replacement part. The M48
team ensured that the new eye lens met the same
chemical-agent resistance, physical, and optical
performance requirements of the original lens. With the
lensreplacement problem solved, the M48 team began to
focus on who would do the work.

PBA aready had
a mask conversion
production line, and
PBA workers volun-
teered to learn the
new conversion pro-
cess. Initially, four
workers were identi-
fied as having the
necessary skills and
patience to complete
thejob (although only
three are currently
doing the work). The
M48 team worked
closely with PBA

Workers display the first M48
Apache aviator mask from the
production line at PBA.

26

to determine the best way to adapt the eye lens removal
and insertion methodol ogy from alaboratory to aproduction
environment. The resulting work procedures will be
adopted in the depot maintenance work requirements
manual for the M48 mask.

Dedicated PBA employees continue to convert
M43A1 Type Il masks to the M48 standard. With the
additional converted M49 masks and the M48 Apache
masks already on hand, PBA will have sufficient masks
available to meet the needs of the Army for at least the
next 10 years. Thisis a quantum leap in Apache aviator
protective-mask availability.

What is the savings? A new production contract for
1,000 M48 masks could be ashigh as$10 million. A sunk
cost of $1.8 million has been realized through the produc-
tion of 1,000 M43A1 Type Il masks. Despite the hand
labor involved, M43A 1 Typell masksare being converted
to the M48 standard for about $400 ($400,000 for 1,000
masks). This represents a cost savings of $7.8 million
compared with starting anew M48 mask production line.

They said it couldn’t be done, but with a little
imagination, a small amount of funding, and a positive
attitude, it was. The Apache aviator and the American
taxpayer arereaping theresults of aworld-class protective
mask.
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